CHAPTER 19 (Odd) 


la  Pr=60W+20W + 40 W = 120 W 


Sr 120 VA 
C Sy = El., AY A 
d. 
V =IR 
2 
P, = Ni R 
A 
1 
2 
1% 
P,= ,R 
R) 


3. a  Pr=0->+ 100 W + 300 W = 400 W 


Or = 200 VAR(L) — 600 VAR(C) + 0 = —400 VAR(C) 


Sp = |P2 + 0? = 565.69 VA 


, = 5 = OE = 0.7071 (leading) 
b. — 
C. Py = El, cos 0-7 
400 W = (100 V)Z,(0.7071) 
o TY = 5.66 A 


I, = 5.66 A 2135" 


5. a.  Pp=200W+200W +0 + 100 W = 500 W 


40 Q 


= (0.5 AJQ40 0) = 120 V 
— V = 240 V — 120 V = 120 V 


Qy = 100 VAR(L) + 100 VAR(L) — 200 VAR(C) — 200 VAR(C) = —200 VAR(C) 


Sp =yP2 + 07 = 538.52 VA 


PT 500 W l 
bh F=“1=_> Y _ - 0.928 (eadi 
PO SA 3538.52 VA Po 
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CHAPTER 19 


(Odd) 


Pr = El, COS Or 
500 W = (50 V)1,(0.928) 


= 20 W - 10.776 A 
46.4 V 


I, = 10.776 A 421.875" 


2 2 
R:Pp= E - WY - 200 w 


R 2 0 
R O =0VAR 
E? Q0 vy 
C = —_= == =8$0 VAR 
0-2. (0) 
2 2 
1: 0=£-= Y - 100 VAR(L) 
X, 4 
KR: S = 200 VA 
Cc: S = 80 VA 
L S = 100 VA 


Py = 200 W +0 +0 = 200 W 
Oy = 0 + 80 VAR(C) + 100 VAR(L) = 20 VAR(L) 


Sy = (200 W)? + (20 VAR)? = 200.998 VA 


Pr 200 W 
F,= 1 =_ 20 Y _ - 0.995 (lagging) > 5.73" 
PS 200.998 VA (agging) 


E = 50 V Z 0” 


X, = wL = (400 rad/s)(0.1 H) = 40 2 
X, = 


1 1 
wC (400 rad/s)(100 F) 
25 2 


Z, = 402 190”,Z, = 25M Z-90* 
Z, = 302 0” 


Zy = Z, + Z,[Z, = +40 2 + (252 Z-90% | (30 2 0") 


= +j40 2 + 19.21 2 Z -50.19* 
= +j40 Q + 12.3 2 — j14.76 2 
= 12.3 2 + j25.24 9 

= 28.08 (1 Z 64.02? 


y E_ _ 50vZo0" 
s  "Zr 28.08 Q Z64.02* 


= 1.78 A Z —64.02* 


V, = L(Z),[Z3) = (1.78 A Z-—64.02%1(19.21 2 Z 50.19”) 


= 344.19 V Z -114.21* 
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11. 


13. 
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v 
L= 2 22 Y ESA A SAD 


Z, 25 2 Z-90* 
v E o 
Ll = 2.= 219 V £-11421% 1144 Z-114.21* 
Z; 30 2 Z0* 
Z;: =0 W, Q, = LX, = (1.78 A)? 40 2 = 126.74 VAR(L) 
Z,: Jl Oc = BX¿ = (1.37 A)? 25 2 = 46.92 VAR(C) 


Z3: P= ÉR= (1.14 A)? 30 2 = 38.99 W, O, = 0 VAR 


Py = 0 +0 + 38.99 W = 38.99 W 
Qy = +126.74 VAR(L) — 46.92 VAR(C) + 0 = 79.82 VAR(L) 


Sp =P? + 0? = 88.83 VA 


Pr _ 38.99 W 
F, = 1 = 2% WY_- 0,439 (laggi 
POS 8883 VA (agglng) 


VeiR _ Valz _ (34.19 VI(1.14 A) _ 0.313 


We == A 
¡so E 2(63.69 Hz) 
A 
27 6.28 
Z 
w, = UL CADE _ 15% _ (1.78 A 408 _ 03] 
Lo a w] y 400 rad/s 
v Val 
Wo = de _ Valz _ (34.19 V)(1.37 A) 02] 
M1] 1 400 rad/ 
- 27 _ 5000 VA _ 4167 
E 120 V 


F, = 0.8 > 36.87" (lagging) 
E = 120 V Z0*, 1 = 41.67 A Z -36.87* 


z=E-._ W0V£0  -2380 136.87" =2.300 +j1.732 =R +3X, 


I 41.67 A Z-36.87" 
P = S cos 6 = (5000 VA)(0.8) = 4000 W 


Oy = 500 VAR(C) + 0 + 500 VAR(L) = 0 VAR 


CHAPTER 19 


_ E _ 100V ¿0 _<1 /op> 
Z, 20% Z-90” 

L =1-1,=9A-j5A= 10.296 A Z-29.05" 

P_ 300 W  _ 300 


R —A O A 2 83 0 
a 12 (10.296 ay? 106 
XA c=02 
Z;: R = P._0W_ 53660 
5 (10.296 A)? 
xy =2-_%  -47172,x,=02 


1 (10.296 Ay 


15. a.  Py= 100 W + 1000 W = 1100 W 


100 W 1000 W 
0.8 > 36.8 75 VAR 
125 VA 0.4 = 66.42" 
2291.26 VAR 
2500 VA 


Oy = 75 VAR(C) + 2291.26 VAR(C) = 2366.26 VAR(C) 


Sy = e + Q7 = 2609.44 VA 


Pr 1100 W : 
F, = TI =_ 1100 W_ _ 0,4215 (leading) = 65.07 
PO Sr 2609.44 VA ... 


s 
bo Sp=El=>E=Z= A = 521.89 V 


E = 521.89 V L-653.07* 


C. 


ly =2=3= 12 VA - 0.2395 
Y E 32139 V 


(Odd) 
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Z: R=L=20W - 1743.38 2 
La (0.2395)? 


0 =1-X¿>X¿= £ = PYA- 1307.53 2 
loz (0.2395 Ay 
Zz: R=L=20W - 4590 
2 (4.790 AY 
X= 2. 2PI26 VAR - 99.882 
l22 (4.790 Ay? 
17. a. Pr = 5 kW, Or = 6 KVAR(Z) 
Sp =P? + 0? = 7.81 kVA 
P 
b. F._= TI =_3XKW_ - 0,640 (lagging) 


_ Sr _ 7,810 VA 


= == =65.08 A 
d E 120 V sis 


1 py _ El _ (120 vy? 
d. X= 0 2 =P = + E 


2 
and X= (20% _ 14,400 _ 
Oc 6000 


2.4 Q 
1 


l = 
2afXc (60 H2)Q.4 1) 


= 1105 yuF 


=20+32+12+30-j/128=62-j90= 10.82 2 Z-56.312 
E SO V Z0* 
| E RA AAA E IA A 
Z7 10820 Z-356.31" 


P = Vicos 0 = ($0 V)(4.62 A) cos 56.31” = 128.14 W 


b. ab: P=PR=(4.62A? 21 = 42.69 W 
b-c: P= FER = (4.62 A)? 3 2 = 64.03 W 
a-c: 42.69 W + 64.03 W = 106.72 W 


a-d: 106.72 W 
cd: 0W 
d-e: 0W 


fe: P=PR= (4.62 A 1 2 = 21.34 W 
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ZL; 


(Odd) 


> 
í 
nik 
tl 
| 
YU 
S 
N 
| 
] 
| 
| 
UU 
O 
en) 


(4 Ay 


= 2 250% 132.03 mH 
24f (260 Hz) E 

y A 
rn (Ay 

R=£=-%Y-1p502z-£-2%Y-100 
rn QA? Tr. 2A 

X, = (Z7 - R? = (100 0)? - (15 0)? = 98.87 0 
XL _ 98.87 2 

= TL == 2002 — 262.39 mH 
2f “376.38 he 
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Zp=30-j52+j90=30+j40=50 253.13" 
E _ 50V 0 

I= 32 = 222 =J]0A Z-53.13* 
Zy 30 253.13" 


R: P=PFPR=(0A)?3 2 = 300 W 

L: P=0W 

G: P=0W 

R: O =0 VAR 

C:  Qe= PX = (10 A)? 5 2 = 500 VAR 
L: 0, =PX, = (10 A? 9 2 = 900 VAR 
R:  S= 300 VA 

C:  S= 500 VA 

L: S=900 VA 


Oy = O, e 400 VAR(L) 


_Pr_30W _ 
p= 330 va e leging 
VI VI VI VI 
Wo. = —: W = 21 =921|- — 
A dl La 2f; F 
Y = IR = (10 AJ3 0) = 30 
W, = 60 VIO A) - 5] 
_ VI _ (50 VIO A) 
W e 2060 Ey 1.327 J 
V, = IX, = (10 A)(9 M) = 90 V 
w = 4. 40 00 4) - 2389 3 


Py = 600 W + 500 W + 100 W = 1200 W 
Oy = 1200 VAR(L) + 600 VAR(L) — 600 VAR(C) = 1200 VAR(L) 


Sp =|P7 + 07 = (1200 W)? + (1200 VAR)? = 1697 VA 


F,= 1-20 W 07071 
PO SA T69T VA (agging) 


CHAPTER 19 


ST 1697 VA 


d. = L= 222 = 8,485 A, 0.7071 = 45? : 
ÍL, E 00 V 071 = 45" (lagging) 
I, = 8.485 A Z-45” 
60 V 30” 
6. E la A BA ZO 
AS On Zo” 
P = PR = (3AY 20 2 = 180 W 


Ss =P = 180 VA 


P, =0W 
Q, = FX, = (6 Ay 10 2 = 360 VAR(L) 


e. Py = 180 W + 400 W = 580 W 
Qy = 600 VAR(L) + 360 VAR(L) = 960 VAR(L) 


Sy = y(580 W)? + (960 VAR)? = 1121.61 VA 


Pr 580 W 
FP, = 1 =_>2%B Y _ - 0.517 (lagging) 0 = 58.87" 
PO Fr  TI2I61 VA tt 

S 
1 = IT 2 LLO! VA - 18.69 4 

E. “COV 


O], = 30% — 58.87% = —28.87" 
I, = 18.69 A /-28.87 


| 50 V 260" Ñ 
8. a RL: 1 up PA 687 
Pp = ÉR = (10 A? 3 2 = 300 W 
P, =0W 


b. Op = 0 VAR 
O, = PX, = (10 A 4 2 = 400 VAR 
SO V Z60* 
= =_£— =5A £150* 
Cc” 10M Z-90* 
Oc = ÉX¿ = (SAY 10 £ = 250 VAR 


Qy = 400 VAR(L) — 250 VAR(C) = 150 VAR(Z) 


Sy = /(300 W)? + (150 VAR)? = 335.41 VA 


(Even) 243 


10. 


12. 


14. 
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_ ST _ 335.41 VA 
Ss E 50 V 
0.894 = 26.62” lagging 
0 = 60% — 26.62” = 33.38” 
I. = 6.71 A 33.38" 


= 6.711 A 


l= == ——=50A 
E “X0V 
0.5 = 60” leading 
*. I, leads E by 60* 
Zy= E - 20V 40 49 ¿-60" =20- 5.4642 =R 


Pr 


P., = 0 + 300 W = 300 W 
Qy = 600 VAR(C) + 200(L) = 400 VAR(C) 


Sp =P? + 07 = 500 VA 


Pr 300 W 
Fpo=T2 20 W _ 06 dead 
PO Fr 300 VA PP. 

s 
n= 27 - 0VA _ 16674 


I. = 16.67 A 33.13" 


Load: 600 VAR(C), 0 W 


12 (16.67 Ay 
Load: 200 VAR(L), 300 W 
C =0,R = PIÉ = 300 W/(16.67 Ay? = 1.079 2 


12 (16.67 Ay 
Zy = —j2.159 2 + 1.0796 Q + j0.7197 Q 
= 1.0796 2 — ¡1.4393 2 


P., = 200 W + 30 W +0 = 230 W 
Or = 0 + 40 VAR(L) + 100 VAR(L) = 140 VAR(L) 


Sp =P + 07 = 269.26 VA 


— Ke 


CHAPTER 19 


Ss 
== Ta 2 VA 2 69264 
E  “T0OV 


I. = 2.6926 A L-31.35* 


C. 2 4 
Z: R=%=-2 -50 
Pp. 200 
100 V ZO? 
= 6 =2AL0" 
1” "SO Zo” 
L =I -— 1 


= 2.6926 A ¿-31.35 -2A 0" 
= 2.299 A — ¡1.40 A — 2.0 A 

= 0.299 A — j1.40 A 

1.432 A L-77.94* 


Z: R=L=%W_ -160x, = 2 VAR - 19500 
15 (1.432 Ay IZ (1.432 Ay 
100 VAR 
2: X= £ = 48.7160,R=02,X.=02 


15 (1.432 Ay 


16. a 0.745.573" 
P =Scos 0 = (10KVA)XO0.7) = 7 kW 
O = S sin 9 = (10 kVA)(0.714) = 7.14 KVAR(L) 


10 kVa 
7.14 KVAR 
45.573" 
7kKW 
y? 
b..  Q¿=7.14kVAR= 
Xc 
2 2 
a a O 0590 


1 


1 
E SA A 
21fC ZafXc (260 Hz)(6.059 0) E 


I — = = 48.08 A 
¿ E 208 V 
Compensated: 
S P 
pas A A A 


(Even) 
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d. cos Ó0 = 0.9 
0 = cos” 10.9 = 25.842" 
tan 0 = — 
TkW 
x = (7kW)(tan 25.842?) 
= (7 kW)(0.484) 
= 3.39 kKVAR 
y = (7.14 — 3.39) kKVAR 
= 3.75 kVAR 
y? 
XAc 
2 2 
X= L= 2 115370 
Oc 3.75 kVAR 
1 1 
C A Eon A EA A O A 230 F 
1 /Xc (60 AD(11.537 0) i 
Uncompensated: 
1. = 48.08 A 
Compensated: | 
Sa VO kW)? + (3.39 KVAR)? = 7.778 kKVA 
Sr 7.778 kVA 
L= 22 LONA 3739 A 
a E 208 V 
18. a.  Loadl: P = 20,000 W, O = 0 VAR 
Load 2: 0 = cos” 10.7 = 45.573" 
tan0= _%_ 
10 kW 
x x = (10 kW)tan 45.573" 
A = (10 KW)(1.02) 
10 kW = 10,202 VAR(L) 


Load 3: 0 = cos” 10.85 = 31.788” 


tan0= 
S kW 
x = (3 kW)jtan 31.788* 
A ree" = (5 kW)(0.62) 


= 3098.7 VAR(L) 


Py = 20,000 W + 10,000 W + 5,000 W = 35 kW 
Qy = 0 + 10,202 VAR + 3098.7 VAR = 13,300.7 VAR(L) 


Sy =|P2 + 07 = 37,442 VA = 37.442 KVA 


N 
1 ss 
ed: Q, = 13,300.7 VAR 


S: 


P, = 35 kW 
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Zas. de 


(Even) 


Oc = Q, = 13,300.7 VAR 


Z 2 
x= E - UV” - 751840 
Oc  13,300.7 VAR 
1 1 
AA A AA 
20 X0 RI ADOS 184 0) d 
Uncompensated: 
S 
] = WT _ 37.442 kVA _ 37.442 A 
E 1kV 
Compensated: 
S 
EsTe 54 


Sy = 660 VA = El, 


a 120 V 
8 = cos” 10.6 = 53.13" 

.. E=120V Z0%,1 =3.5A Z-53.13* 

P =Elcos 0 = (120 V)(3.5S A)J0.6) = 396 W 

Wattmeter = 396 W, Ammeter = 5.5 A, Voltmeter = 120 V 


z,= E. 2V2  -21.822 253.13" = 13.09 2 + j17.46 2 =R +5X, 


T 35A Z-53.13* 


X, = 2xfL = (6.28)(50 Hz)(0.08 H) = 25.12 2 


Zp =R2+XÍ = (4 0? + (25.12 0)? = 25.440 


_ E 60 V 
Zr 25.44 Q | 
P = FR = (2.358 AY 4 Q = 22.24 W 


P 30 W 
— A = AAA = 2. TA 
¿ E 70 a 


= 28.99 ( 


2.07 A 
X, = 48.99 0)? - (7 2)? = 28.132 


X 
= 21 -_28.13%2  _ 8054 mH 
2af (GO Hz) 


P = PR = (1.7 AY 10 2 = 28.9 W 


E_ 60Vv 
==> =35290 
a IS 
X, = (85.29 0)? - (10 1)? = 33.84 0 
X 
= 2 38842 — 107.77 mH 
2xf 314 
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